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性异种移植排斥反应(Acute humoral xenograft rejection，AHXR)、急性细胞性异
种移植排斥反应(Acute cellular xenograft rejection，ACXR)、急性血管性排斥反应






心脏移植，然后用 lef 5mg/kg/d 联合 FK506 预处理 14 天，之后将移植大鼠随机
分成三组，其中空白组(Ctrl)撤掉 LEF 和 FK506 后，不再用药；RES 组，单用




IFN-γ和 IL-10 等细胞因子，观察各移植物病理等，初步研究其可能机制。 
结果：RES 在延迟性排斥反应中的作用：单用 RES 组平均生存期 27.6 天对
比空白组（Ctrl 组）8.12 天，差异具有显著性（P＜0.001），单用 FK506 组能达
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鼠血清中的异种抗体 IgG、IgM，单用 RES 组与 Ctrl 组相比能明显降低 IgM 的
水平，有统计学差异（P＜0.05），亦能降低 IgG 异种抗体的水平，统计学差异
不显著。病理结果显示：预处理撤药后的 Ctrl 组，发生延迟性排斥反应,淋巴细
胞浸润明显。RES 处理组与 Ctrl 组比较心肌完整，血管壁完整，几乎无炎性细
胞浸润，与 FK506 组基本相近。混合淋巴实验结果显示:RES 组比较 Ctrl 组，对
T 淋巴细胞的增殖抑制效果显著，p<0.01。ELISA 结果显示：白藜芦醇单用组比
较 XETx 组 IL-2，IFN-γ水平有不同程度下降，差异具有显著性（P＜0.001）；
比较 Ctrl 组 IL-4、IL-10 水平有不同程度的上升，差异具有显著性（P＜0.01）。
凝血检测显示白藜芦醇对延迟性排斥反应发生的纤溶亢进有抑制作用。 
结论：从分析的结果看白藜芦醇①白藜芦醇在延迟性排斥反应中能显著地抑
制预处理仓鼠到 LEWIS 异种心脏移植后异种抗体 IgM、IgG 的产生，能明显地
延长了移植物存活期。②白藜芦醇能明显地有效地抑制体内的 T 淋巴细胞的增
殖。③有效地抑制受体 T 细胞分泌 IFN-γ，上调 IL-4 和 IL-10 等细胞因子；④白
藜芦醇对延迟性排斥反应中发生的纤溶亢进有抑制作用，改善血液的高凝状态。
⑤白藜芦醇和 FK506 短期不良反应较小。 


















Background and purpose: Several alternatives have been suggested to overcome the 
serious shortage of organs , xenografts have considerable attention in the last decade. 
Genetically modified pigs have been widely considered the most likely xenograft 
donors for human beings,however,It is a challenge for the traditional 
immunosuppressants,for the follow-up a series of rejection: Acute humoral xenograft 
rejection(AHXR),Acute cellular xenograftre jection(ACXR),Acutevascular 
rejection(AVR),Delayed xenogragt rejection(DXR）,Chronic rejection(CR). The main 
article discusses ， while Resveratrol has some immunosuppressive effect and 
significantly prolonged xenograft graft survival. 
Method: Hamster hearts were transplanted into lewis rats receiving an 
accommodation-inducing treatment consisting of a two-way course administration of 
leflunomide and a daily administration of FK506.Then all of the rats were divided 
into three groups randomly. The control group received vehicle (1%carboxymethyl 
cellulose),and treated groups received resveratrol 100 mg/kg, by daily gastric gavage 
until rejected. The group with FK506 treatment and received vehicle served as 
controls. In order to study the possible mechanism of the treatment program, we 
observed the cardiac xenograft survival and the levels of IL-2, IFN-γ and IL-10,of 
cytokine in the blood and pathological of xenografts to find the potential mechanism. 
Results: Figure2.1 shows Xg survival after withdrawal of the Fk506/LF combination 
immunosuppression. A The meam survival time (MST) of group RES was 2 7.16days, 
compared with control group9.17 days, with the statistical differences (P<0.05). In the 
group FK506, the MST >60 days. The IgM and IgG isotypes of anti-hamster XAbs 
were determined by flow cytometry using hamster PBMC as targets.The levels of 
IgM in the group RES can be decreased significantly compared with Ctrl 
group.decreased with the statistically significant difference (P < 0.01) in these 
treatment groups. There were no statistical differences with the level of IgG compared 
with the Ctrl group (P>0.05);3. Graft samples for histology were fixed in 10% 
















eosin.The histology of a hamster heart rejected in group DXR is shown in Figure 
3.3.1B; intravascular thrombosis, interstitial hemorrhage, edema, myocardial necrosis, 
and polymorphonuclear cell infiltrtion were noticed. In contrast, in the group DXR or 
group FK506 showed normal vessels without intima proliferation, a healthy 
myocardium, and the absence of immune cell infiltration. In MLR, both resveratrol 
aloned and FK506 can inhibit T lymphocyte proliferation most obviously 
(P<0.001).Compared the Ctrl groups,RES groups notably redued the level of 
IFN-γ,and IL-2,and up reguther the level of IL-4 and IL-10.  We through organ 
index and weight records, short-term adverse reactions to recipient rat to evaluate 
reveratrol and fk506, found the reveratrol was more safety than fk506. 
Conclusion: ①Resveratrol can prolong Xgs survival after withdrawal of LEF 
and FK506 ② Resveratrol inhibit the XAb formation after withdrawl of LEF and 
FK506 after two weeks. ③ Resveratrol can significantly inhibit the proliferation of T 
lymphocytes. ④Resveratrol notably reduced the level of IFN-,and up-regulated the 
level of IL-4/IL-10 ⑤ The short-term adverse reaction of resveratrol and fk506,the 
resveratrol was slight. 
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反应（Graft versus Host Reaction, GVHR）和宿主抗移植物反应（Host versus Graft 
Reaction, HVGR），我们通常所指排斥反应主要指后者。根据排斥反应发生的时
间、强度还可以分为超急性排斥反应(Heperacute Rejection, HAR)、急性排斥反应
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80%~90%发生在移植术后 2 周到 1 个月内。目前诊断急性排斥反应发生与否主
要依靠移植物组织病理学检查。发生急性排斥反应时，病理表现为移植物内大量
的巨噬细胞和淋巴细胞浸润。其中 T 淋巴细胞攻击移植物的方式，早期是以
CD4+T 细胞参与的细胞免疫和体液免疫为主，后期以 CD8+T 细胞杀伤作用为主，
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异种移植排斥反应( delayed xenograft rejection，DXR)、急性体液性异种移植排斥
反应(Acute humoral xenograft rejection，AHXR)、急性细胞性异种移植排斥(Acute 












疫排斥。人们已经初步地解决了异种移植的首要障碍 HAR。 Menoret 等[1]，通
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的猪的肾脏，移植到狒狒中，移植物有效地避开了 HAR，存活了 5-6 天。Hisash




降低 TMA 等凝血功能紊乱的发生。Cantu 等 [3]，使用 vWF 缺失猪对狒狒进行
了原位肺移植，短时间内未发生严重的血栓形成等凝血反应。MHC 分子是细胞




猪到 NHPs 异种移植中，不可忽视移植物缺血再灌注损伤（Ischemia reperfusion，
IR）。保护因子人 HO-1、A20、抗氧化物表达在猪细胞中也是一个有效地方法。
目前人们通过 SV40 载体可以实现在肾脏中表达 HO-1，显著延长生存期。把人
A20 基因转入猪中，也能减少心脏受到 IR[4]. 




移植可以说走在了前面。2006 年，Hering 等[5]联合应用“anti-IL-2R + anti-CD154 + 
FTY720 + Everolimus”组合的免疫抑制剂治疗，在野生成年猪胰岛移植给猕猴模
型中，使异种胰岛移植物的生存期达 187 天。Cardona 等[6]联合应用“anti-IL-2R + 
anti-CD154 + SRL + CTLA4-Ig”组合的免疫抑制剂治疗，在野生新生猪的胰岛移
植给恒河猴模型中，使胰岛移植物生存期长达 260 天；2009 年，Hecht 等[7]联合
应用“ATG + anti-CD20 + anti-IL-2R + CTLA4-Ig + FTY720 + Everolimus”的免疫
抑制剂组合，在野生胎猪的胰腺组织移植到猕猴大网膜内，使糖尿病的受体猕猴
血糖完全恢复正常达 393天。猪到NHPs异种肾移植方面也有了比较深入的研究。
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存期 长可达 83 天，比较使用免疫抑制方案的对照组（部分 T 细胞清除方案：
ATG、LoCD2、anti-CD154、MMF、类固醇激素；或全 T 细胞清除方案：以上












供者器官移植物血管内皮细胞的激活; ②单核-巨噬细胞和 NK 细胞 向供者器官
移植物内逐步地进行性的浸润。③在脉管系统血小板大量地聚集纤维蛋白的沉
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